The energy of the urine corresponds to 3 to 4% of gross energy ingested 1-4).
The energy of the urine corresponds to 3 to 4% of gross energy ingested [1] [2] [3] [4] .
This means that the amount of energy lost in the urine is not so small as to be ignored in energy balance trials. Thus, it must be determined in the measurement of metabolizable energy. It has been shown that the proportion of urine energy to gross energy ingested stays at a fairly constant level, irrespective of age and body size1). It used to be assumed that urine was substantially an aqueous solution of urea . until RUBNER5) first demonstrated the energy value of excretory products as a unit per gram of nitrogen in the urine.
Lyophilization of the urine has been generally applied to determine the energy value of the urine for minimizing the loss of nitrogen from the urine.
As moisture occupies the greatest part of the urine, lyophilization requires several hours to obtain urinary solids. Thus, the purpose of the present study was to estimate the energy value of the urine (UE) from the nitrogen content of the urine (UN) using results obtained in energy balance trials reported elsewhere 6-9).
Materials and Methods
A total of 255 sets of observations used for regression analyses were obtained from energy balance trials carried out using 64 growing castrated male calves6-9) weaned at 6 week of age. In addition, 18 sets of observations were obtained from fasting trials done with 18 castrated male calves.
Energy balance trials were carried out in the same manner as reported elsewhere6-9) at ages from 7 to 25 weeks. Methods for collection and determination of nitrogen and energy were the same as reported elsewhere7) .
Statistical analyses were done by the methods described by SNEDECOR10) and STEEL and TORRIE11).
Results and Discussion of the mean energy content of the urine. The energy content of urine was calculated to be 68kJ/g of UN. This value was a little higher than that reported for lambs12).
The value, however, was about three times higher than the energy value for ureanitrogen (22.8kJ/g), which shows that not all nitrogen in urine is excreted as urea but also in such other nitrogenous compounds as hippuric acid, gluconates and other detoxication products, as pointed out by BLAXTER13). No partition of nitrogenous compounds, however, was made in the present study.
The urinary energy was estimated by applying the equation shown in table 1 to
the results for steers at the age of 1 to 3 years reported by ARMSBY and FRIES14). The difference between the values thus estimated for urinary energy and the measured ones is considered to be due to an error in estimation. When the difference was regressed on the nitrogen content in urine, there was no significant correlation between them, suggesting that the nitrogen content of the urine did not cause any bias in estimation of UE. Then, regression analysis was done using the estimated (Est.) and measured (Meas.) values of urinary energy. The following significant (P<0.01) regression Table 1 . Means and ranges of energy and nitrogen contents of urine for castrated male calves and regression equations
The regression equation shows a tendency to overestimate the energy value of urine when it is estimated from the nitrogen content in urine.
The regression coefficient, however, shows considerably close agreement between the estimates and the measured values. The coefficient of determination was calculated to be 0.81, which well speculates the relationship between the estimated and the measured values10). Thus, the equation was concluded to be useful for the prediction of urinary energy values for growing calves. The results of application of observations reported by ARMSBY and FRIES 14) for the equation also suggest that the equation may be applied to urinary energy prediction for steers.
Results obtained from fasting appeared to differ from those observed under feeding conditions. Thus, analysis was separately made. A significant regression equation (P <0.01) was obtained as shown in table 1.
ARMSBY15) postulated the correction of metabolizable energy value by multiplying the value of 7.45 kcal to the nitrogen retention using the urinary energy value obtained from the experiment on dogs reported by RUBNER5). The factor is now widely used for the determination of nitrogen corrected metabolizable energy for ruminants because of the absence of specific observations reported for ruminants16).
Under fasting conditions, the body stores of fat and protein are utilized to maintain the homeostasis of the body. Thus, the nitrogen appearing in the urine corresponds to the nitrogen mobilized from the body tissue. The regression coefficient
shows that the urine of a growing calf contained energy of 36kJ/g of nitrogen, which appears to be a little higher than the correction factor postulated by ARMSBY15) when the factor is converted from kcal to kJ, or 31kJ/g of nitrogen retained.
